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ABSTRACT: 

PURPOSE: To provide a matrix display device which realizes a lower electric 
power consumption in matrix display devices which display particularly 
animation images and static images in combination. 



CONSTITUTION: The data interface of a data driver 102 is provided with a 
memory 104 which is provided with two ports for the static images and the 
moving images, stores the static image data from a CPU 118 and simultaneously 
outputs the data for one scanning electrode-component, a data latching circuit 
103 which latches the moving image data and simultaneously outputs the one 
scanning electrode-component and a selector means 105 which selects either of 
both pieces of the output data by a moving image display position signal and 
outputs the data to a liquid crystal driving circuit. The data interface is 
provided with a circuit for masking the latch clock of the moving image data at 
the time of displaying only the static images. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows t he word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the matrix panel display which is applied to a matrix 

display, especially indicates a dynamic image and the static image by mixture. 

[0002] 

[Description of the Prior Art] The conventional liquid crystal display is indicated by the 6th edition of a 
Hitachi LCD driver LSI data book, and P367 (the Hitachi semiconductor operation division issue). The 
configuration of the conventional liquid crystal display is explained using drawing 2 . In drawing 2 , 201 
shall be a liquid crystal panel and shall be constituted from this example by M dots long and the 
horizontal N dot. 202 is a data driver represented by Hitachi HD66214, 202a is a data latch circuit and 
202b is a liquid crystal drive circuit. 203 is a scan driver represented by Hitachi HD66205, 203a is a 
shift register circuit and 203b is a liquid crystal drive circuit. Moreover, for liquid crystal display data 
and 205, as for the Rhine clock and 207, a frame clock and 206 are [ 204 / a data latch clock and 208 ] 
alternating current-ized signals. 209 is a liquid crystal controller represented by Hitachi HD66840, and 
the indicative data for CRT to which 210 is supplied from a display system, and 211 are synchronizing 
signal groups supplied from a display system. Furthermore, 212 is a liquid crystal display containing 
201-211. 

[0003] In the data driver 202, if data latch circuit 202a carries out the sequential latch of the liquid 
crystal display data 204 with the data latch clock 207 and the liquid crystal display data for 1 scan 
electrode is incorporated, it will output these to coincidence synchronizing with the fall of the Rhine 
clock 206. Moreover, liquid crystal drive circuit 202b chooses suitable liquid crystal driver voltage 
according to the combination of the indicative data from data latch circuit 202a 5 and the alternating 
current-ized signal 208, and outputs it to the data electrode of a liquid crystal panel. On the other hand, 
in the scan driver 203, shift-register-circuit 203a incorporates the "yes" period of the frame clock 205 in 
the fall of the Rhine clock 206, incorporates it with the Rhine clock 206 after that, and shifts data. 
Liquid crystal drive circuit 203b chooses suitable liquid crystal driver voltage according to the 
combination of the data from shift-register-circuit 203a, and the alternating current-ized signal 208, and 
outputs it to the scan electrode of a liquid crystal panel. Furthermore, the liquid crystal controller 209 
generates said indicative data 204 for liquid crystal, and the driver control signal groups 205-208 from 
the synchronizing signal groups 21 1 (for example, the VGA mode which is a standard video mode for 
CRT displays is supported), such as the indicative data 210 for CRT displays, a Vertical Synchronizing 
signal, and a Horizontal Synchronizing signal. By these actuation, the display image for CRT displays 
can be displayed on the location for which a liquid crystal panel asks. 

[0004] Now, the image information of a different class is displayed on coincidence more often with 
spread-izing of multimedia in recent years. For example, as shown in drawing 3 , the window of 
animations, such as animation, may be piled up and displayed into still pictures, such as a text display. 
The example of a display system configuration of the small information machines and equipment which 
display such a superposition screen using the liquid crystal display explained previously is shown in 
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drawing 4 . In drawin g 4 401 CPU output data and 403 for CPU and 402 The display controller control 
signal group for still pictures, 404 still picture memory and 406 for the display controller for still 
pictures, and 405 Still picture data, 407 is a still picture synchronizing signal group. An animation file 
and 409 408 An animation display instruction, For the display controller control signal group for 
animations, and 412, as for animation memory and 414, the display controller for animations and 413 
are [ 410 / animation file output data and 41 1 / a video data and 415 ] animation synchronizing signal 
groups, and 416 is a superposition means. While the display controller for still pictures receives the CPU 
output data 402 with which 402 is outputted from CPU401, and the display controller control signal 
group 403 for still pictures and outputs the CPU output data 402 as still picture data 406 for CRT 
displays through the still picture memory 405, the still picture synchronizing signal group 407 is 
outputted. On the other hand, the animation file 408 will output the animation file output data 410, if the 
animation display instruction 409 is received from CPU401. And while, as for 41 1, the display 
controller for animations receives the animation file output data 410 and the display controller control 
signal group 403 for still pictures and outputting the animation file output data 410 as a video data 414 
for CRT displays through the animation memory 413, the animation synchronizing signal group 415 is 
outputted. The still picture data 406, the still picture synchronizing signal group 407 and a video data 
414, and the animation synchronizing signal group 41 5 are sent to the superposition means 416, 
respectively, and with the superposition means 416, they perform superposition of an animation and a 
still picture so that an animation may be displayed on the location of the arbitration on the screen 
specified by CPU. It becomes the configuration that this superposition data is sent to a liquid crystal 
display 212. Thereby, a liquid crystal display 212 can display the indicative data transmitted on the 
location for which a liquid crystal panel asks regardless of a dynamic image and a static image. 
[0005] 

[Problem(s) to be Solved by the Invention] In the system of the conventional small information 
machines and equipment, since the indicative data sent from CPU will mind two or more memory and 
data-conversion circuits by the time it is transmitted to a liquid crystal driver as mentioned above, it 
consumes power in this portion. Moreover, considering the transfer method of an indicative data, the 
indicative data sent from CPU has transmitted the indicative data to the liquid crystal data driver 
regardless of change of the contents to being transmitted only when the contents change. Generally, 
Number Mz and since it is high-speed, this transfer frequency has the large power consumption of the 
data latch circuit which incorporates this transfer data in a data driver. 

[0006] As a method of solving this technical problem, there is a driver with built-in memory represented 
by Hitachi HD66108. The display system configuration of the small information machines and 
equipment using this driver with built-in memory is shown in drawing 5 . In drawing 5 , the liquid 
crystal display with which 501 was equipped with the driver with built-in memory, the liquid crystal 
data driver in which 502 built memory, and 503 are driver control signal groups by which display 
memory and 504 are generated by the scan driver, and 505 is generated within a driver. 
[0007] In this driver 501 with built-in memory, it is possible for it to be crowded direct picking in the 
indicative data which display memory 503 has a general-purpose interface, and is sent from CPU401. 
Moreover, display memory 503 outputs the indicative data for one line to coincidence synchronizing 
with the fall of the Rhine clock which is one of the driver control signal groups 505 like data latch 
circuit 202a in the liquid crystal data driver 202 shown in the conventional example. Therefore, memory 
and a data-conversion circuit until an indicative data is transmitted to a liquid crystal driver become 
unnecessary to the liquid crystal display system shown in the conventional example, and also in a data 
driver, incorporation of an indicative data serves as only the time of change of data, and clock frequency 
also serves as dozens Kz(es). Therefore, the power consumption of a system and a data driver can be 
reduced. 

[0008] However, this method is adapted only about the so-called still picture sent from CPU, and does 
not support the system which piles up and displays the still picture and animation which were stated in 
the conventional example. In order to realize this, the display controller for a still picture and animations 
and a superposition means are needed for the liquid crystal display exterior, and there is a problem on 
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which system power consumption goes up again. 

[0009] The purpose of this invention is offering the liquid crystal driver which can stop the power 
consumption of a system also in the system which piles up and displays a still picture and an animation 
as mentioned above. 
[0010] 

[Means for Solving the Problem] It considers displaying a still picture which is the above-mentioned 
technical problem, and an animation with superposition and a low power. First, what is necessary is just 
to build memory in appearance mentioned above in a data driver, in order to stop power consumption of 
a data driver and a system to a still picture. Next, what is necessary is to input independently two kinds 
of indicative datas, a still picture and an animation, into a data driver, and just to pile up within a data 
driver, in order to realize this, without using a superposition means of the exterior used as an increment 
in power consumption etc. to superposition of a still picture and an animation. Paying attention to this 
point, a liquid crystal data driver of this invention established a selector means to have stored 2 port 
**** an object for still pictures, and for animations, and still picture data from CPU for a data interface, 
to have chosen ********** Q f memory which outputs data for 1 scan electrode to coincidence, a data 
latch circuit which latches a video data and is outputted to 1 scan electrode part coincidence, and both 
output data with an animation display position signal, and to output to a liquid crystal drive circuit. 
Moreover, when displaying only a still picture, latch actuation of a video data prepared a circuit which 
carries out the mask of the latch clock of a video data, when displaying only a still picture, in order to 
consume excessive power. 
[0011] 

[Function] Since a transfer rate becomes slow while memory and a data-conversion circuit until an 
indicative data is transmitted to a liquid crystal driver by building in the memory which is crowded 
direct picking in the indicative data from CPU in a liquid crystal data driver become unnecessary, power 
consumption decreases. Moreover, it was made to correspond to the superposition display of still picture 
data and a video data by piling up the data interface of a liquid crystal data driver by 2 port **** the 
object for still pictures, and for animations, and piling up each data inside. An external superposition 
means etc. becomes unnecessary by this, and power consumption decreases. Furthermore, since the data 
latch means for video datas does not operate when there is no animation display instruction, it can stop 
the power consumption when displaying only a still picture. 
[0012] 

[Example] Hereafter, the example of this invention is explained using drawing 1 and drawing 6 - 
drawing 10 . 

[0013] Drawing 1 is the block diagram showing the configuration of the liquid crystal data driver of one 
example of this invention, and a liquid crystal display. 

[0014] In drawing 1 ,101 shall be an electrochromatic display panel and shall be constituted from this 
example by a horizontal N dot, M dots long, and the RGB length stripe. 102 is the data driver of one 
example of this invention, and, as for a data selector and 106, the still picture display memory in which 
103 has a video data latch circuit and an interface with general-purpose 104, and 105 are [ a selection 
data latch circuit and 107 ] liquid crystal drive circuits. 108 is a scan driver represented with Hitachi 
HD66214. 109 is a video data, the data clock with which 1 10 synchronized with the video data 109, and 
1 1 1 are the Rhine clocks, and the video data for one line is sent one period of the Rhine clock 111. 112 
is an alternating current-ized signal and determines the polarity of the voltage impressed to a liquid 
crystal cell in the state of this signal. 1 13 is a frame clock and one period of the frame clock 1 13 is an 
one-frame period. 1 14 is an animation display signal and determines the existence of a movie display in 
the state of this signal. 1 15 is an animation controller and generates a video data 109, the driver control 
signals 110-113, and the animation display signal 114. 1 16 is still picture data, 1 17 is a memory control 
signal group, and these are signals which control the writing to the memory built in the data driver 102, 
and the address. 1 1 8 is CPU and outputs still picture data and a memory control signal group. 1 19 is a 
data latch clock generation circuit, and generates the data latch clock 120 from a data clock 110 and the 
animation display signal 114. 121 is the liquid crystal display which used the liquid crystal data driver of 
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one example of this invention. 

[0015] First, actuation of the liquid crystal data driver 102 of one example of this invention is explained 
using the timing chart shown in drawing 6 . 

[0016] If the video data latch circuit 103 carries out the sequential latch of the video data 109 with the 
data latch clock 120 and the liquid crystal display data for 1 scan electrode is incorporated, it will output 
these synchronizing with the start of the Rhine clock 111. here, as shown in drawing 6 , including 
location data 109b for boiling a video data 109 apart from indicative-data 109a, and determining the 
display position of an animation, the sequential latch also of this location data 109b is carried out with 
the data latch clock 120, and the location data for 1 scan electrode is outputted synchronizing with the 
start of the Rhine clock 111. Here, since indicative-data 109a (bl , b5, bN, etc. in drawing 6 ) which has 
"0" in location data 109b is data which is not selected, the value is arbitrary and is good. 
[0017] On the other hand, the still picture display memory 104 outputs the still picture data for 1 scan 
electrode synchronizing with the standup of the Rhine clock 1 1 1 while storing the still picture data 116 
in the address specified by the memory control signal group. A data selector 105 chooses a video data, 
when location data 109b which is a select signal is " 1 ", it chooses still picture data at the time of M 0", and 
outputs. And the selection data latch circuit 106 latches and outputs the selected indicative data in falling 
of the Rhine clock 111. The liquid crystal drive circuit 107 chooses suitable liquid crystal driver voltage 
according to the combination of the indicative data from the selection data latch circuit 106, and the 
alternating current-ized signal 1 12, and outputs it to the data electrode of a liquid crystal panel. 
[0018] Next, actuation of the data latch clock generation circuit 1 19 is explained using explanatory 
drawing of drawing 7 of operation, and the timing chart of drawing 8 . The purpose of the data latch 
clock generation circuit 1 19 of operation is to stop the clocked into of the video data latch circuit 103, 
and prevent useless power consumption, when displaying only a still picture. In order to realize this, the 
data latch clock generation circuit 1 19 outputs the condition of a data clock 1 10 as a data latch clock 120 
as it is, when the animation display signal 1 14 displays M l", i.e., an animation, as shown in drawing 7 , 
and when not displaying "0", i.e., an animation, it outputs "0." This is easily realizable by taking the 
AND of the animation display signal 1 14 and the data latch clock 120. In addition, the animation display 
signal in this example changes, and timing is taken as the standup and match of the frame clock 1 13 for 
simplification. Therefore, the timing chart of the data latch clock generation circuit 1 19 comes to be 
shown in drawing 8 . 

[0019] What is necessary is to judge animation display in Rhine and just to suspend a transfer of a video 
data and a data latch clock in Rhine which does not display an animation, in order to attain system low- 
power-ization further although the display judging of animation display is performed for every frame 
and the mask of a data latch clock is performed in this example. And it is necessary for the data selector 
105 to select the still picture in the meantime. The data latch circuit for for example, location data can 
realize this actuation, if it is made to be reset by "0" by "yes" of the selector line clock 1 1 1 each time. 
That is, unless a video data and a data latch clock are transmitted, location data 109b which is a select 
signal is still "0", and a data selector 105 can continue choosing still picture data. In addition, as for the 
output control of a video data and a data latch clock, it is desirable to carry out by the animation 
controller. 

[0020] Moreover, actuation of a scan driver is the same as that of the conventional scan driver, 
incorporates the "yes" period of the frame clock 1 13 in the fall of the Rhine clock 111, incorporates it 
with the Rhine clock 1 1 1 after that, shifts data, chooses suitable liquid crystal driver voltage according 
to combination with the alternating current-ized signal 1 12, and outputs it to the scan electrode of a 
liquid crystal panel. 

[0021] The display system configuration of the small information equipment machine which piles up 
and displays a still picture and an animation becomes like drawing 9 using the liquid crystal display 121 
of one example of this invention explained above. First, the still picture data 109 from CPU1 18 and the 
memory control signal group 1 16 are outputted to the direct liquid crystal display 121. On the other 
hand, the animation file 408 will output the animation file output data 410, if the animation display 
instruction 409 which specifies a display and location of an animation is received from CPU1 18. And 
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the display controller 1 15 for animations generates a video data 109 and the driver control signal groups 
110-113 through animation memory from the animation file output data 410 and the display controller 
control signal group 403 for animations, and changes the animation display instruction 409 inputted, and 
generates the animation display signal 1 14 which is set to 'T' with the frame which displays an 
animation, and is set to "0" with the frame which is not displayed. These signals are outputted to a liquid 
crystal display 121. 

[0022] As explained above, the liquid crystal data driver in one example of this invention has the 
memory which can carry out direct access of the still picture data from CPU, the data latch circuit which 
incorporates a video data independently, and the processing section which piles both up. Therefore, 
external circuits, such as conversion of CPU data and superposition processing, become unnecessary to 
the system of a superposition display of an animation and a still picture. Therefore, compared with the 
former, a low power superposition display system is realizable. 

[0023] Moreover, the increase of the color number and the given display of an animation portion are 
realizable by performing gradation processing of FRC, a dither, etc. between a video data and a liquid 
crystal display, as shown in drawing 10 . 

[0024] In addition, one example of this invention cannot be based on the element configuration of a 
liquid crystal panel, for example, can be applied to STN mold liquid crystal, TFT mold liquid crystal, 
MIM mold liquid crystal, etc. 

[0025] Next, the 2nd example of this invention is shown. The 2nd example of this invention prepares a 
gradation processing facility in a liquid crystal data driver, and offers the multiple color display screen. 
Hereafter, the 2nd example of this invention explains the case where use a liquid crystal panel as simple 
matrix type liquid crystal (for example, STN mold liquid crystal), and it indicates by gradation using a 
Pulse-Amplitude-Modulation method (it is called a PHM method below), using drawing 1 1 - drawing 
15. 

[0026] This example explains the number of gradation as 4 gradation (2 bits of input gradation data). 
[0027] Drawing 1 1 is the block diagram showing the configuration of the liquid crystal data driver of the 
2nd example of this invention. In drawing 1 1 , 1101 is the data driver of this invention 2nd, and, for the 
still picture display memory in which 1 102 has a video data latch circuit and an interface with general- 
purpose 1 103, and 1 104, as for a selection data latch circuit and 1 106, a data selector and 1 105 are [ a 
PHM circuit and 1 107 ] liquid crystal drive circuits. 1 108 is a video data transmitted from an animation 
controller, and has 2-bit gradation information in this example. 1 109 is still picture data transmitted from 
CPU, and has 2-bit gradation information like a video data. Moreover, 1 1 10 is the supply voltage of 8 
level for driving liquid crystal. In addition, the driver control signals 111-114 and the animation display 
signal 120 are equal to what was shown in the one example of this invention. 

[0028] Actuation of the liquid crystal data driver 1 101 of the 2nd example of this invention is explained. 

[0029] If the video data latch circuit 1 102 carries out the sequential latch of the gradation high order data 
of a video data 1 108, low order data, and the location data with the data latch clock 120, respectively 
and the data for 1 scan electrode is incorporated, it will output these synchronizing with the start of the 
Rhine clock 111. Moreover, the still picture display memory 1 103 has two planes the object for 
gradation high order data, and for low order data, and it outputs the still picture data for 1 scan electrode 
synchronizing with the standup of the Rhine clock 1 1 1 while it stores the still picture data 1 16 in the 
address specified by the memory control signal group. When the location data contained in a video data 
1 108 is "1", a data selector 1 104 chooses still picture data for every low order data with gradation high 
order data, respectively at the time of "0", and outputs a video data to it. And the selection data latch 
circuit 1 105 latches and outputs the selected indicative data in falling of the Rhine clock 111. The PHM 
circuit 1 106 divides a scan period (Rhine clock period) into two, and in the first half, in the second half, 
it changes gradation data so that the display low order data corresponding to gradation low order data in 
the display high order data corresponding to gradation high order data may be outputted. The liquid 
crystal drive circuit 1 107 chooses liquid crystal driver voltage according to the combination of the 
indicative data outputted from the PHM circuit circuit 1 106, and the alternating current-ized signal 112, 
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and outputs it to the data electrode of a liquid crystal panel. 

[0030] Here, the configuration of the PHM circuit 1 106 is shown in drawing 12 . For gradation low 
order data, a 1203 select- signal generation circuit, and 1204, as for an indicative-data generation selector 
and 1206, in drawing 12 , a select signal and 1205 are [ 1201 / gradation high order data and 1202 / 
display high order data and 1207 ] display low order data. When it becomes "1" by "yes" of the Rhine 
clock 1 1 1 in the one half of the counted value which presetting is carried out, counts the number of the 
data latch clocks 120 after that, and the counted value counts within a scan period, the select signal 
generation circuit 1203 operates so that "0" may be outputted. The indicative-data generation selector 
1204 chooses gradation high order data, when the select signal 1202 generated in the select signal 
generation circuit 1201 is "1", it chooses gradation low order data at the time of "0", and outputs this as 
display low order data 1207. Here, the display high order data 1206 turns into the gradation high order 
data 1201. That is, a PHM circuit operates so that gradation high order data may be outputted and 
gradation low order data may be outputted for display high order data and low order data to display high 
order data to gradation high order data and display low order data in the second half in the first half of a 
scan period. 

[0031] Next, the liquid crystal drive circuit 1 107 chooses and outputs one voltage value among voltage 
levels V0-V7 according to the combination of the indicative datas 1206 and 1207 which set to "1" 
display ON sent from the PHM circuit 1 106, and the alternating current-ized signal 1 12, as shown in 
drawing 13 . The relation of voltage levels V0-V7 is V0>V1>V2>V3>V4>V5>V6>V7, as shown in 
drawing 14 . In addition, the non-choosing scan voltage level of a scan driver is V8, when the alternating 
current-ized signal 1 12 is "0" and it is V9 and "1", V9 is the middle level of V5 and V6, and V8 is the 
middle level of VI and V2. Moreover, a selection scan voltage level is set to V7, when the alternating 
current-ized signal 1 12 is "0" and it is V0 and "1." 

[0032] If the function of the PHM circuit 1 106 and the liquid crystal drive circuit 1 107 is summarized to 
a timing chart, it will become like drawing 15 and 4 gradation 64 color specification will become 
possible also about the portion of a still picture. 

[0033] As explained above, the liquid crystal data driver in the 2nd example of this invention has the 
memory which can carry out direct access of the still picture gradation data from CPU, the data latch 
circuit which incorporates animation gradation data independently, the processing section which piles 
both up, and the gradation processing section which changes gradation data into a liquid crystal 
gradation display. Therefore, it is possible to increase the color number of a still picture portion about 
the liquid crystal display which has a simple matrix panel in addition to the effect of one example of this 
invention. 

[0034] Furthermore, since [ which is combined with gradation processing of the exterior shown in 
drawing 10 about the animation portion etc. ] things can be carried out, it is possible to increase the 
color number further. 

[0035] In addition, what is necessary is just to increase the plane of a data latch circuit and memory, and 
the number of partitions of a scan period and the number of level of selection voltage further, in order to 
carry out and to perform a multicolor display, the increase of the number of bits, and although the 
gradation number of bits of this example was made into 2 bits. Moreover, although the gradation art in a 
liquid crystal driver was made into the PHM method in this example, it was not necessarily restricted to 
this, for example, pulse width modulation, the aforementioned FRC method, and a dither method may be 
used. 

[0036] In the 2nd example of this invention, the simple matrix type liquid crystal (for example, STN 
mold liquid crystal) panel was targetted. On the other hand, the 3rd example of this invention shows the 
liquid crystal data driver which realizes multiple color-ization of a static image in a bitter taste tape 
matrix type liquid crystal (for example, TFT mold liquid crystal) panel. In addition, the number of 
gradation is explained as 4 gradation (2 bits of input gradation data) about this example as well as the 
2nd example of this invention. Hereafter, the 3rd example of this invention is explained using drawing 
16 and drawing 17 . Drawing 16 is the block diagram showing the configuration of the liquid crystal 
data driver of the 3rd example of this invention. In drawing 16 , 1601 is the data driver of this invention 
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3rd, and it is the supply voltage of 4 level for 1602 to drive a liquid crystal drive circuit and for 1603 
drive liquid crystal. Other portions are equal to what was shown in the 2nd example of this example. 
[0037] Actuation of the liquid crystal data driver 1601 of the 3rd example of this invention is explained. 
[0038] If the video data latch circuit 1 102 carries out the sequential latch of the gradation high order data 
of a video data 1 108, low order data, and the location data with the data latch clock 120, respectively 
and the data for 1 scan electrode is incorporated, it will output these synchronizing with the start of the 
Rhine clock 111. Moreover, the still picture display memory 1 103 has two planes the object for 
gradation high order data, and for low order data, and it outputs the still picture data for 1 scan electrode 
synchronizing with the standup of the Rhine clock 1 1 1 while it stores the still picture data 1 16 in the 
address specified by the memory control signal group. When the location data contained in a video data 
1 108 is "1", a data selector 1 104 chooses still picture data for every low order data with gradation high 
order data, respectively at the time of "0", and outputs a video data to it. And the selection data latch 
circuit 1 105 latches and outputs the selected indicative data in falling of the Rhine clock 111. The liquid 
crystal drive circuit 1602 chooses and outputs one voltage value among the liquid crystal driver voltages 
1603 of ** 4 level according to the combination of the indicative data outputted from the selection data 
latch circuit 1 105, and the alternating current-ized signal 1 12, as shown in drawing 17 . The relation of 
voltage levels V0-V7 is V0>V 1>V2>V3>V4. 

[0039] As explained above, the liquid crystal data driver in the 3rd example of this invention has the 
liquid crystal drive circuit which outputs the memory which can carry out direct access of the still 
picture gradation data from CPU, the data latch circuit which incorporates animation gradation data 
independently, the processing section which piles both up, and the voltage corresponding to gradation 
data. Therefore, it is possible to increase the color number of a still picture portion about the liquid 
crystal display which has an active-matrix panel in addition to the effect of one example of this 
invention. 

[0040] Furthermore, since [ which is combined with gradation processing of the exterior shown in 
drawing 10 about that of an animation portion etc. ] things can be carried out, it is possible to increase 
the color number further. 

[0041] In addition, further, although the gradation number of bits of this example was made into 2 bits, 
the increase of the number of bits, and in order to carry out and to perform a multicolor display, 
gradation processing of FRC etc. may be built in that what is necessary is just to increase the number of 
level of a data latch circuit, and the plane of memory and selection voltage. 
[0042] 

[Effect of the Invention] Since a transfer rate becomes slow while memory and a data-conversion circuit 
until an indicative data is transmitted to a liquid crystal driver by building in the memory which is 
crowded direct picking in the indicative data from CPU in a liquid crystal data driver become 
unnecessary, power consumption decreases compared with the former. Moreover, it can respond to the 
superposition display of still picture data and a video data by piling up the data interface of a liquid 
crystal data driver by 2 port **** the object for still pictures, and for animations, and piling up each data 
inside. An external superposition means etc. becomes unnecessary by this, and power consumption 
decreases. Furthermore, since the data latch means for video datas does not operate when there is no 
animation display instruction, it can stop the power consumption when displaying only a still picture. 
Moreover, the color number of an animation portion can be increased by preparing a gradation 
processing circuit outside. Furthermore, the color number of a still picture can also be increased by 
preparing a gradation processing circuit in a liquid crystal data driver. 



[Translation done.] 
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